measurable whereas " health " so far defies reliable measurement. The association between disease and occupation is easily observed when the clinical picture is clear as in lead poisoning or silicosis; but sometimes it is so obscure that it is only recognized by a man with a sharp and experienced mind. Sir Thomas Legge (1934) , when told of two fatal cases of tetanus among Dundee jute workers, remembered that the Solomon Islanders poisoned their spears by dipping them into mud which was a culture of tetanus bacillus. It occurred to him that the alluvial soil of Bengal in which the jute was grown might be rich in the spores of tetanus bacilli which were then brought to Dundee on the jute fibres. His hypothesis was confirmed.
The relatively simple association of cause and effect in much industrial disease and injury led inevitably to a narrow concept of industrial medicine. But today the industrial medical officer and research worker in addition to investigating ways of preventing clear-cut occupational hazards are expected to determine the extent to which many physical and psychological factors at work may be related to illness. Indeed every doctor in charge of patients is faced with this sort of question: Is the foreman's duodenal ulcer caused or aggravated by his work ? Has the dust from the metal grinder's work been the main cause of his chronic bronchitis ? Has stress played a part in the aetiology of the business executive's coronary heart disease ? These questions are extraordinarily difficult to answer. Yet, as doctors, we often accept too readily that work causes or aggravates disease and restrict our patients unnecessarily, often to their detriment (Melville Arnott, 1955 The occupational mortality statistics for 1851 were the first of a vast series published by Farr and his successors at the General Register Office. Since Farr's day, the value of death rates as a pointer to occupational hazards has been enhanced by refined occupational groupings. And by recording the mortality rates of the wives of occupied persons, it has been possible to distinguish between occupational and socio-economic hazards.
Many research workers have followed the example of Greenhow in using records of deaths either from the Registrar General's figures or other sources to assess the influence of occupation on health. Within the last 10 years studies of occupational mortality have revealed or confirmed risks of lung cancer in arsenic, asbestos, and gas workers (Bradford Hill and Faning, 1948; Doll, 1952 Doll, , 1955 and lent support to the hypothesis that physical activity in work protects people from coronary heart disease (Morris and Heady, 1953) .
Nevertheless, occupational mortality rates may mislead by indicating non-existent hazards or failing to show important ones. For example, the Registrar General has consistently recorded high cardiovascular-renal death rates for cotton workers exposed to dust. The assertions made on the strength of these rates, that exposure to cotton dust causes hyperpiesis (British Medical Journal, 1947) and that cardiovascular disease was a more serious occupational risk to cotton workers than respiratory disease (Stevenson, 1932) , misled me into a field study of heart disease in the Lancashire cotton industry. The apparent excess of cardiovascular deaths is explained by the fact that many of the deaths from respiratory disease have been recorded incorrectly as due to heart disease. (Denerley, 1952; Buzzard and Shaw, 1952 Williams and Capel (1945) have shown that the proportion of injured factory workers who attend for treatment may vary from 9 % to 25 %.
Newbold (1926) found that people who have the most accidents are usually those who pay most visits to the ambulance room for minor ailments. Her results (Fig. 2) have been taken to indicate an association between ill-health and proneness to accidents. But, clearly, recorded minor ailments and injuries and the association between them may be influenced by factors which have nothing to do with health or the hazards of work. Yet it is possible to avoid some of the pitfalls in using these records. Edmonds, Fernandez, and Bates (1954) showed that workers at the coal face suffered much more from boils of the arms and legs than other underground workers and those on the surface ( Scotland, 1945) . But the nature of these complaints was not well understood until a field survey by Lawrence and Aitken-Swan (1952) showed that in middle age more miners were disabled with pain in the back and knees than non-miners. This led to a more detailed radiological study of miners and controls by Kellgren and Lawrence (1952) . They showed that lumbar disk degeneration was the main cause of the disability (Table 3) . Certification rates for coal-miners' pneumoconiosis are sometimes used to indicate the prevalence of this industrial disease. But these rates only show the proportion of men applying for pensions who are considered by the pneumoconiosis panels to be disabled, and do not show latent disease or include the men who are disabled but do not apply for a pension. Cochrane (1951) has demonstrated the enormous difference there may be between certification rates and radiological prevalence of disease.
In three pits the ratio varied from 100: 1 to 6: I (Table 4) . More recent field surveys of miners have thrown doubts on the value of the radiograph as the sole index of industrial pulmonary disease. In South Wales a significant number of miners compared with non-miners had severe respiratory disability without radiological evidence of pneumoconiosis (Carpenter, Cochrane, Gilson, and Higgins, 1956 ). In the United States of America, Pemberton (1956) found that chronic bronchitis was much commoner in a community of miners than of non-miners. While this respiratory disability may be the result of industrial pulmonary disease which is not shown radiologically, it may be associated with social influences. In England and Wales miners' wives, who share the same social environment as their husbands, also have a mortality excess from bronchitis (Registrar General, 1954 (Schilling, Hughes, Dingwall-Fordyce, and Gilson, 1955) .
The field survey may be of value in studying diseases which have a relatively high prevalence, but it is less useful when the prevalence is low, as in lung cancer in chromate, asbestos, and arsenic workers, because such large populations have to be seen in order to get conclusive results.
Conclusion
In a survey of some 3,000 industrial workers, Russell Fraser (1947) " If we attempt to measure the value of the scientific life within the community we must put in the first place not the material fruits that spring from it but the service it does to our reverence for truth and for the beauty it portrays."
